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Background: It is debatable whether surgical repair is routinely indicated in asymptomatic patients
with left ventricular pseudoaneurysms.
Objective: To evaluate the long term outcome of patients with pseudoaneurysm after myocardial
infarction, focusing on those treated conservatively.
Methods: 10 patients with postinfarction left ventricular pseudoaneurysm were followed up over a
mean (SD) period of 3.8 (5.2) years.
Results: In those treated conservatively (n = 9), cumulative survival was 88.9 (10.5)% and 74.1
(16.1)% at one and four years, respectively. The probability of being free of cardiac death was 88.9
(10.5)% at both one and four years. No patient had complete fatal heart rupture during follow up.
Three patients suffered ischaemic stroke (at 1, 11, and 62 months). The cumulative incidence of ischae-
mic stroke was 10% at one year and 32.5% at four years.
Conclusions: Long term outcome of patients with postinfarction left ventricular pseudoaneurysm is
relatively benign, with a very low risk (none in this series) of fatal rupture. Taking into consideration the
relatively high risk of stroke, chronic anticoagulant treatment could be considered.

Left ventricular pseudoaneurysm is a very rare complication
following acute myocardial infarction, which results from a
free wall rupture in which immediate haemopericardium

and cardiac tamponade is not produced.1 2 Owing to the possi-
bility of subsequent complete rupture and death, irrespective
of chronicity,3 surgical repair is usually recommended when a
left ventricular pseudoaneurysm is detected.4–6 However, the
risk of fatal rupture seems to be low in patients treated
conservatively.7

Our aim in this study was to evaluate the long term
outcome of postinfarction left ventricular pseudoaneurysm.
We followed up 10 patients diagnosed with this condition.

METHODS
Study population
The study population comprised 10 patients diagnosed with
left ventricular pseudoaneurysm at our institution. The
diagnosis was mainly based on echocardiographic data, the
main features being the presence of an echo-free space
adjacent to and in communication with the left ventricular
cavity, with a diameter that was larger than the communicat-
ing orifice.8 9 Flow into and out of the pseudoaneurysm cavity
was detected on colour flow imaging and pulsed wave Doppler
in all patients. Contrast agents were used in seven patients to
achieve clearer visualisation of blood flow from the left ventri-
cle into the pseudoaneurysm cavity.10 Magnetic resonance
imaging or contrast ventriculography were undertaken in
cases where the diagnosis of pseudoaneurysm could not be
definitively established by echocardiography.11

Follow up and statistical analysis
Patients were followed up for a mean (SD) period of 3.8 (5.2)
years after the myocardial infarction (range 0.2–15.3 years).
Continuous data are expressed as mean (SD), and qualitative
variables as proportions (percentages). Cumulative survival
rates were studied using Kaplan-Meier curves.

RESULTS
Baseline characteristics
Table 1 shows the clinical characteristics of the patient popu-
lation. Of the 10 patients, seven were male and three female.
Their mean age was 63 (12) years (range 48–85 years). Infarct
location was inferior in six cases, anterior in three, and both
anterior and inferior in one. Reperfusion strategies were used
in three patients (all received thrombolysis). Coronary angio-
graphy was done in eight patients, of whom four (50%) had
multivessel disease, and five (63%) had a completely occluded
infarct related artery. The mean size of the communicating
orifice was 9.8 (6.9) mm (range 3–21 mm), and the inner
diameter of the left ventricular pseudoaneurysm was 29.1
(14.4) mm (range 11–51 mm).

Clinical presentation and treatment given
A pseudoaneurysm was diagnosed during the initial hospital
admission in six cases. In three of these an echocardiographic
study was done to rule out mechanical complications in the
presence of haemodynamic impairment during the acute
phase; in the other three the pseudoaneurysm was an
incidental finding during routine echocardiographic studies.
The diagnosis of left ventricular pseudoaneurysm was
established after discharge in the remaining four patients,
clinical presentation being ischaemic stroke in three and heart
failure in one.

The pseudoaneurysm was surgically repaired in only one
patient. The remaining nine were managed conservatively
because of advanced age, left ventricular dysfunction, recent
ischaemic stroke, or co-morbidity.

Long term follow up
Follow up was achieved in all patients. Only two deaths
occurred (both in patients managed conservatively)—one
from progressive heart failure and one from pancreatic carci-
noma, at two and 13 months, respectively. Figure 1 shows the
cumulative survival rate and the probability of being free of
cardiac death. Cumulative survival rate was 90 (9)% at one
year and 75 (16)% at four years. Cumulative rate of cardiac
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death at four years was 10%. Three patients had an ischaemic
stroke (at 1, 11, and 62 months). The cumulative incidence of
ischaemic stroke was 10% at one year and 32.5% at four years
(fig 2). Among patients treated conservatively (n = 9), cumu-
lative survival was 88.9 (10.5)% and 74.1 (16.1)% at one and
four years, respectively; the probability of being free of cardiac
death was 88.9 (10.5)% at both one and four years.

DISCUSSION
Left ventricular pseudoaneurysm is a very rare complication of
acute myocardial infarction in which a free wall rupture is
contained by overlying adherent pericardium.1 2 As reported
previously, pseudoaneurysms may lead to fatal rupture a long
time after the myocardial infarction,3 and because of this most
clinicians recommend surgical repair as soon as possible when
the diagnosis is established, irrespective of chronicity.4–6 How-
ever, two variables have to be taken into account when decid-
ing whether routine surgical repair of a pseudoaneurysm
should be undertaken: postoperative mortality following the
procedure, and the risk of fatal rupture with conservative
treatment. Postoperative mortality after surgical repair of a left
ventricular pseudoaneurysm ranges from 13–29%.12–14 How-
ever, most cardiologists consider this relatively high mortality
acceptable because of the risk of fatal rupture.12

The possibility of fatal rupture irrespective of chronicity is
well known in left ventricular pseudoaneurysm.3 On the other
hand, the outcome of patients with this condition treated

conservatively has been assumed to be poor, with a mortality
of around 50% at two years in one series.6 However, data on the
long term prognosis with conservative management are rela-
tively sparse, and death from fatal rupture seems to be
uncommon. In a study by Yeo and colleagues,4 five of six
patients with left ventricular pseudoaneurysm treated con-
servatively died after a mean follow up of 3.2 years. However,
three of these deaths were non-cardiac, and in neither of the
other two cases was death caused by rupture of the aneurysm.
In a recent review, Natarajan and colleagues concluded that
medical treatment of chronic pseudoaneurysm is not associ-
ated with an increased risk of cardiac rupture.13

In our study, only one young female patient with relatively
preserved left ventricular systolic function was operated on.
The outcome in our conservatively treated patients was
relatively good, with a mortality of 26%, and an incidence of
cardiac death of 11% at four years. Importantly, no patient
suffered fatal cardiac rupture. Our results, therefore, are in
agreement with other studies in which the risk of suffering
complete fatal rupture is very low, supporting a conservative
management policy unless the surgical risk is considered low
on account of young age, good left ventricular ejection
fraction, and lack of co-morbidity. On the other hand, the
relatively high incidence of ischaemic stroke (32.5% at four
years) suggests that chronic anticoagulation should be
considered in these patients. In one study, 13% of the patients
with a left ventricular pseudoaneurysm had systemic embo-
lism as the clinical presentation.13

The clinical and angiographic characteristics of our study
population do not differ from those of previous series of
patients with left ventricular pseudoaneurysm or other
mechanical complications.6 13–15 Most patients did not receive
reperfusion treatment during the acute phase of the myocar-
dial infarct, in accordance with the view that successful
mechanical reperfusion reduces the risk of mechanical
complications.16

Conclusions
The long term outcome of patients with postinfarction left
ventricular pseudoaneurysm appears relatively benign, with a
very low risk (no risk in our series) of fatal rupture. This has
to take into consideration when deciding whether or not sur-
gical repair is indicated in these patients.
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Table 1 Clinical details of the patients

Patient
Age
(years) Sex

Time since
AMI (months) Surgery WMSI Death Stroke

1 48 F 1 Yes 1.44 No No
2 59 F 125 No 1.67 No No
3 85 F 1 No 1.44 Yes Yes
4 68 M 62 No 1.44 No Yes
5 46 M 2 No 2.11 No No
6 72 M 1 No 1.44 No No
7 51 M 1 No 2.17 No Yes
8 63 M 130 No 2.00 No No
9 63 M 1 No 2.56 No No

10 76 M 1 No 1.89 Yes* No

*Cardiac death.
AMI, acute myocardial infarction; F, female; M, male; WMSI, wall motion score index.

Figure 1 Kaplan-Meier cumulative survival curve and probability of
being free from cardiac death.

Figure 2 Cumulative incidence of ischaemic stroke.
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IMAGES IN CARDIOLOGY.............................................................................
Multi-vessel dissections in Marfan syndrome demonstrated by multislice computed tomography

A36 year old man with Marfan syndrome presented at our
hospital because of back pain. He had aortic dissection
in the ascending aorta with aortic valve regurgitation,

and received the Bentall operation in which the ascending
aorta was replaced by an artificial vessel with artificial aortic
valves. To evaluate the lumen of the aorta and main branch,
ECG gated enhanced multislice computed tomography (CT)
(Light Speed Ultra, General Electric, Milwaukee, Wisconsin,
USA) was performed with a 1.25 mm slice thickness and 3.25
helical pitch. Following intravenous injection of 100 ml of
iodinated contrast material (350 mgI/ml), CT scanning was
performed and volume data were transferred to a workstation
(M900, Zio, Tokyo, Japan). The multiple intimal flaps (arrow-
heads, upper panel, A, B) suggested a huge complex aortic
dissection covering a wide range from the native aortic arch to
the entire range of the descending thoracic aorta, which con-
tinued to the left common carotid artery (CCA). There were
also dissections in the right and left CCAs and right and left
subclavian arteries in which all true and false lumens were
enhanced by contrast material (middle panel, A, B). Observing
both CCAs in three dimensional volume rendering images
(lower panel), there was re-entry in the proximal portion of
the left internal carotid artery (ICA) and confluence of the
true and false lumen with good enhancement. Also, there was
re-entry at the distal portion of the right CCA and confluence
of the true and false lumen with good enhancement, showing
separation into the right external carotid artery (ECA) and
ICA.
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